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A combination of thfc TDM with the SRQAM of the 
present invention has beerYdescribed in the above. However, 
the SRQAM of the presenwnvention can be combined also 
with any of the FDM, CE|MA and frequency dispersal 
communications systems. * 
What is claimed is: 



v 

iran: 



,1. A signal transmi: 



sion and reception apparatus for 



smitting and receivi lg an n-level VSB signal, the appa- 



ratus comprising a tran. 
said transmitter com; 

a compression me; 
signal to a digit; 

an error correction 
correction code 
signal to produce 

a modulation means 
coded signal to 
said modulation m< 



mittcr and a receiver, 



sing: 

s for compressing an input video 
video compression signal; 
icoding means for adding an error 
the digital video compression 
error correction coded signal; 
\r modulating the error correction 
leAfeWPSB-jnodulation signal, 
composing anteans for allo- 



cation coor- 
havine/ a plurality 
'of impulse 
imeba^ responses to 
signal albng/tne in-phase axis 
is for filtering a series of said 
along^thc uniaxial modulation 

• transmitting the modulation 



a transmitted n-level VSB 

pr demodulating the received 
signal into a digital 



eating code points along 

dinate system, and p filter 

of coefficients which 

responses defined by plotti 

the VSB modulatioi 

and its orthogonal 

code points allocatci 

coordinate system; 
a transmission means 

signal, and 
said receiver comprising; 

a means for receivin] 
modulation signal; 

a demodulation means 
n-level VSB moduljtion 
reception signal; 

an error correction meahs for error correcting the 
digital reception signal to obtain an error-cor- 
rected digital signal; and 

an expanding means fori expanding the error-cor- 
rected digital signal t^ obtain a video output 
signal. 

2. A transmission dnd reception* apparatus according to 
claim 1, wherein the error correction means comprises a 
trellis decoder. 

3. A transmission a id reception apparatus according to 
claim 2, wherein the xellis decoder is associated with a 
plurality of memories which each holds a number of select- 
able correct codes. 

4. A transmission ai d reception apparatus according to 
claim 1, wherein the digital reception signal is divided into 
a high priority signal anp a low priority signal, and wherein 
said error correction means comprises a high code gain first 
error correction means end a low code gain second error 
correction means, said n\rst error correction means correct- 
ing the high priority sigi 

5. A transmission andlrectfoion apparatus according to 
claim 4, wherein the highj prjoriV signal carries the address 
data for all data. 

6. A transmission and 
claim 4, wherein the first 
a trellis decoder. 

7. A signal transmission] 
ing to claim 1, further a 
means for filtering the n-le 

■*being transmitted. 

8. A signal transmission 

transmitting an n-level 

a compression means foi corfepressing\an input viaeo 
signal into a digital vidio compression signal; 

an error correction encoding means fop adding an error 
correction code to the digital viaeo flompression signal 
to produce an error corTe^tiortxed*ed signal; 



apparatus according to 
ection means comprises 

Ition apparatus accord- 
arising a band path filtering 
fel VSB modulation signal before- 



[and reception] apparatus 
omprising: 



ficients which areK 
by plotting timebq 
signal along the :' 
for filtering a serie 
the uniaxial modula* 
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a modulation means for modulating the error correction 
coded signal toWi n-level VSB modulation signal, said 
modulation means comprising a means for allocating 
code points along a uniaxial modulation coordinate 
system, and a filprmeans having a plurality of coef- 
rsenBs-o£4mpulse responses defined 
fie rdsponsesMo the VSB modulation 
Vphase axisyand its orthogonal axis 
\of sJu'dpdoe points allocated along 
Lioji^coordinate system; arid 
transmission means\for transmitting the modulation 
signal. . 

9. A signal u^stes^flbn^apparatus according to claim 8, 
further comprising AbaMMJath filtering means for filtering 
the n-level VSB modajaofcn signal before being transmitted. 

10. A signal receiving apparatus comprising: 

a tuner for receiving a transmission signal containing a 
digital modulation signal and an analog modulation 
signal and for selecting the digital modulation signal 
using a local oscillation signal; 
an interference detecting means for detecting interference 
caused by the analog modulation signal from the digital 
modulation signal selected by the tuner; 
a notch filter means responsive to the interference 
detected by the inteVference detecting means for remov- 
ing a carrier of the analog modulation signal in a same 
frequency band asj^irequency band of the digital 
modulation signal; 
an error ratio calculatin, 
ratio of an output of 1 
an automatic frequenc; 
frequency of the I 
according to a level of 
interference detecting 
calculated by the error 
pensate for a frequenc; 



ans for Calculating a bit error 
ter means; and 
hg means for changing a 
oscillation signal of the tuner 
e interference detected by the 
leans and the bit error ratio 
tio calculating means to com- 
offset of the carrier of the 

analog modulated signal! 

11. A signal receiving apparatus according to claim 10, 
wherein the digital modulation signal is an n-level VSB 
modulation signal. 

12. A signal receivinj apparatus comprising: 

a tuner for receiving i transmission signal containing at 
least one of a VSB modulated signal and a QAM 
modulated signal snd for selecting one of the VSB 
modulated signal ahd the QAM modulated signal to 
obtain a selected signal; 
an analog-to-digital converter for converting the selected 

signal into a scries if digital codes; 
a transversal filter prcjvided on an orthogonal axis for 
dssion distortion of the series of 
|spect to /both orthogonal axes to 
Ved digital codes allocated on the 



suppressing a transn 
digital codes with re! 
obtain a series of filte 
orthogonal axes; 



e-cotnpensaung a earner 
qeatedW the orthogonal 



a earner recovery meansyor pi 
of the filtered digital codes 
axis outputted from the transversal filter; and 

a control means for producing a control signal to extract 
detected codes at equa\ time^intervals from the VSB 
modulated signal; 

a clock reproducing meanster phase synchronizing entire 
codes of the QAM modulated signal when the selected 
signal is the QAM modulated signal and for phase 
synchronizing codes of 1 the VSB modulated signal 
intermittently at predetermined intervals when the 
selected signal is the VSB modulated signal; and 

a decoding means for de codin g an output of the carrier 
recovery means. 
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signal transmission apparatus 



m 



hi 

Q 
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comprising: 

a modulator for modulating a carrier wave 
with an input signal to pfoduce a modulated 
signal having symbols each representing a 
corresponding one of m signal points in a 
signal space diagram, wheqe m is an integer, 
said modulator including means for receiving 
the input signal containing a first data 
stream of n values where n is an integer and a 
second data stream, dividing the m signal 
points into n signal poirat groups, assigning n 
values of the first dfata stream to the n 
signal point groups respectively, and 
assigning data of the/ second data stream to 
the signal points off each of the n signal 
point groups; and 

a transmitter / for transmitting the 
modulated signal, 

wherein said modulator includes shifting 
means for shifting /the signal points of the 
received signal to other positions in the 
signal space diagram so that a distance 
between any closest two signal points of any 
adjacent two signal point groups becomes 2 6 x 
S whereby th4 m signal points are 



distinguishable from one another in the signal 



space diaaram bv a first 


slet of thresholds 


which divides the sianal sp 


ace diaaram into m 


recrions and the n sianal 


point aroups are 


distincruishable from one an< 


)ther in the sianal 


space diaaram by a second 


set of thresholds 


which divides the sianal e 


►pace diaaram more 


coarsely than the first setl 


of thresholds into 


n reaions. where 28 is a dfistance between the 


closest two sianal points fof the adiacent two 


sianal point aroups when [the m sianal points 


are allocated in the siaiial space diaaram at 


eaual intervals, and S is a 


shift coefficient 



which is more than 1 , 



14 . A sianal transmission apparatus according 
to claim 13, wherein each of the first and 



second data stream 1 carries information 




p 



data stream which is assigned to the n signal 
point groups, and a second/ data stream which 
is assigned to the P/n si/gnal points of each 
of the n signal point groups, said apparatus 



comprising: 

a demodulator for demodulating a received 



signal to obtain reconstructed data, the 
demodulator including means for distinguishing 
the n signal point groups from one another by 



a second set of 
demodulating values 



:hresholds, and for 
le distinguished n 



signal point groups tfo obtain reconstructed 
data of the first datft stream, and means for 
distinguishing the P/jh signal points in each 
of the n signal point /groups by a first set of 
thresholds, and for demodulating values of the 
distinguished P/n signal points in each of the 
n signal point groups to obtain reconstructed 
data of the second data stream; and 

an output circuit for outputting at least 
one of the reconstructed data of the first and 
second data streams from the demodulator. 



wherein the sagnal points of the received 



signal have been shifted to other positions in 
the signal space / diagram so that a distance 
between any closest two signal points of any 
adjacent two signal point groups becomes 26 x 



ru 



S whereby the P/n signal pointfe in each of the 
n signal point groups are distinguishable from 
one another in the signal space diagram by the 
first set of thresholds and phe n signal point 
groups are distinguishable from one another in 
the signal space diagram by the second set of 
thresholds f where 26 is a distance between the 
closest two signal points/ of the adjacent two 
signal point groups when/ the P signal points 
are allocated in the signal space diagram at 
equal intervals, and S |s a shift coefficient 
which is more than 1, 

wherein the demodulator includes means 
for cancelling the second data stream when the 
error rate of data transmission becomes higher 
than a predetermined rate while continuing 
outputting the first? data stream to thereby 
provide only information carried by the first 
data stream. 



16. A signal receiving apparatus according to 
claim 15, wherein /each of the first and second 
data stream carries information constituting a 
television imagei 
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signal transmission apparatus 



comprising: 




nJ 



u 

SI 



ni 

it S3 
f \ 



a modulator for modulating a carrier wave 
with an input signal to produce a modulated 
signal having symbols each representing a 
corresponding one of m sagnal points in a 
signal space diagram, where m is an integer , 
said modulator including means for receiving 
the input signal containing a first data 
stream of n values where m is an integer and a 
second data stream, dividing the m signal 
points into n signal point groups, assigning n 
values of the first dirta stream to the n 
signal point groups l/l respectively, and 
assigning data of the /second data stream to 
the signal points of /each of the n signal 
point groups; and 

a transmitter /for transmitting the 
modulated signal, 

wherein said modulator includes shifting 
means for shifting uhe signal points of the 
received signal to / other positions in the 
signal space diagram so that a distance 
between any closest/ two signal points of any 
adjacent two signal point groups becomes 28 x 
S whereby the J m signal points are 
distinguishable frjom one another in the signal 
space diagram by / a first set of thresholds 
which divides the/ signal space diagram into m 



regions and the n signal point groups are 
distinguishable from one another in the signal 
space diagram by a second set of thresholds 
which divides the signal space diagram more 
coarsely than the first set of thresholds into 
n regions, where 26 is a distance between the 
closest two signal points/ of the adjacent two 
signal point groups when! the m signal points 
are allocated in the signal space diagram at 
equal intervals , and S ijs a shift coefficient 
which is more than 1, 

wherein said apparatus further comprises 
means for producing signal point allocation 
distinguishing information including the value 
of m and information necessary for determining 
the first and second sets of thresholds, and 

wherein said transmitter transmits said 
signal point allocation distinguishing 
information togethefr with the modulated 
signal . 



18. A signal transmission apparatus according 
to claim 17, wherein each of the first and 
second data stream carries information 
constituting a television image. 



19. 



signa/L receiving apparatus for 



reconstructing a received] signal having 
symbols each representing a /corresponding one 
of P signal points in a signal space diagram 
where P is an integer, thfe P signal points 
being divided into n signal/ point groups where 
n is an integer, each containing P/n signal 
points, the received signa/l containing a first 
data stream which is assijgned to the n signal 
point groups, and a secojnd data stream which 
is assigned to the P/n signal points of each 

= of the n signal point groups, said apparatus 

;J3 comprising: /L / 

=C a demodulator for demodulating a received 

Q signal to obtain reconstructed data, the 

SJ demodulator including means for distinguishing 

g the n signal point groups from one another by 

!q a second set of / thresholds, and for 

IF* / 

% demodulating values /of the distinguished n 

* signal point groupsjf to obtain reconstructed 

data of the first dfata stream, and means for 
distinguishing the/P/n signal points in each 
of the n signal point groups by a first set of 
thresholds, and for demodulating values of the 
distinguished P/n signal points in each of the 
n signal point gjroups to obtain reconstructed 
data of the second data stream; and 

an output fcircuit for outputting at least 



ih 



one of the reconstructed data/ of the first and 
second data streams from thfe demodulator, 

wherein the signal poynts of the received 
signal have been shifted tro other positions in 
the signal space diagram so that a distance 
between any closest two/ signal points of any 
adjacent two signal point groups becomes 28 x 
S whereby the P/n signal points in each of the 
n signal point groups aire distinguishable from 
one another in the signal space diagram by the 
first set of threshold^ and/^he n signal point 
groups are distinguKslmferle from one another in 
the signal space diagiram by the second set of 
thresholds, where 28 as a distance between the 
closest two signal points of the adjacent two 
signal point groups /when the P signal points 
are allocated in toe signal space diagram at 
equal intervals, and S is a shift coefficient 
which is more than/ 1, 

wherein the/ received signal includes 
therein signal point allocation distinguishing 
information including the value of P and 
information necessary for determining the 
first and secoiyj sets of thresholds, and 

wherein the demodulator extracts the 
signal point allocation distinguishing 
information from the received signal, and 



i 



demodulates the received signal by setting at 
least one of the first and second sets of 
thresholds based on the extracted signal point 
allocation distinguishing information. 



20. A signal receiving apparatus according to 
claim 19, wherein each of the first and second 
data stream carries information constituting a 
television image. 




